From the aerial parts of Eremostachys laciniata (Lamiaceae), a new acidic iridoid glucoside, 5-desoxysesamosidic acid (1) was isolated in addition to thirteen known iridoid glucosides, 5-desoxysesamoside (2), sesamoside (3), 6β-hydroxy-7-epi-loganin (4), chlorotuberoside (5), 5-deoxypulchelloside I (6), lamalbide (7), lamalbidic acid (8), phloyosides I (7-epi-phlomiol) (9), and II (10), phlomiol (11), shanzhiside (12), shanzhiside methyl ester (13), and barlerin (8-O-acetylshanzhiside methyl ester) (14), four phenylethanoid glycosides, verbascoside (15), leucosceptoside A (16), martynoside (17), and forsythoside B (18), and five flavone derivatives, luteolin (19), luteolin 7-O-β-D-glucopyranoside (20), luteolin 7-O-(6''-O-β-D-apiofuranosyl)-β-Dglucopyranoside (21), apigenin 7-O-β-D-glucopyranoside (22), and apigenin 7-O-(6''-O-p-coumaroyl)-β-D-glucopyranoside (23). The structures of the metabolites were elucidated from spectroscopic (UV, IR, 1D-and 2D-NMR) and ESI-MS evidence, as well as from their specific optical rotations. The presence of these metabolites of three different classes strongly supports the close relationship of the genera Eremostachys and Phlomis.
). The major differences between the iridoids were due to their different oxygenation patterns at C-5, C-6, C-7 and C-8 of a fused cyclopentane-dihydropyrane skeleton. Two of the compounds (5, 10) were shown to have an α-chloro substituent at C-7, and three were found in the acidic form (1, 8, 12) . The 1 H and 13 C NMR spectra of 1, 2 and 3 (Table 1) revealed an iridoid skeleton with either a carboxyl or a methoxycarbonyl substituent at C-4 and a tertiary methyl group at C-8 (Table 1) . Contrary to the other iridoids isolated in this study, large H 1,9 coupling constants were observed for 1 (9.6 Hz), 2 (9.4 Hz) and 3 (8.7 Hz). Also, the 13 C NMR chemical shifts of the C-10 methyl groups (18.0, 18.0 and 17.8 ppm, respectively) and the upfield chemical shifts of the carbon resonances assigned to C-7 and C-8 were in good agreement for iridoids bearing a β-epoxide function at C-7 and C-8 for 1, 2 and 3. Table 1 : 13 C and 1 H NMR spectroscopic data for 5-desoxysesamosidic acid (1), 5-desoxysesamoside (2), and sesamoside (3). Finally, the NMR spectroscopic data of 2 and 3 were shown to be identical to those of 5-desoxysesamoside [7] and sesamoside [8] , respectively. The NMR data for 1 were almost identical to those of 5-desoxysesamoside (2), except for the carbomethoxy signal in the latter. Thus, the structure of compound 1 was established as a new compound, and we have named it 5-desoxysesamosidic acid.
The NMR spectroscopic data of 4, 5 and 6 ( Table 2) were in good agreement with those reported for 6βhydroxy-7-epi-loganin (4) [9] , 5-deoxypulchelloside I (6) [10, 11] and chlorotuberoside (5) [12] , respectively. Contrary to the other iridoids, a secondary methyl signal was observed for 4 and 6 (δ H 1.15 and 1.10, respectively, d, J = ~ 7.0 Hz, H 3 -10). Thus, only two compounds among the 14 iridoids were not oxygenated at C-8. The NMR and ESI-MS data of compound 5 ( Table 2 ) supported its structure as chlorotuberoside (5) [12] . The ESI-MS of 5 exhibited characteristic peaks at m/z 463 [M + Na] + , 465 (isotope peaks; approx. 3:1; calc. for C 17 H 25 ClO 11 ), showing the presence of a chloro substituent in the molecule.
The NMR spectroscopic data and optical rotation values obtained for compounds 7 and 8 were in accordance with those of lamalbide and lamalbidic acid [6, 13] , respectively. Both were recently obtained from E. moluccelloides [6] .
The 1 H and 13 C NMR spectra of 9 -11 (Table 3) suggested the presence of an iridoid structure having similar substitution patterns on the cyclopentanedihydropyrane moieties. The singlets of the H-3 protons were highly deshielded by the presence of a carbomethoxy group at C-4 for all the compounds. The absence of any allylic couplings for the signals attributed to H-3 excludes the presence of H-5 protons for all compounds. Additionally, H-1 and H-9 resonances were observed as broad singlets (br s) for all. The signals of an AB system were observed arising from the geminal protons with the hydroxyl functions located at C-6 and C-7. However, significant differences were observed for the C and H resonances of the dihydropyrane moieties. The 1 H and 13 C NMR spectroscopic data for 11, and the small coupling constant of the AB system (J AB = 4.4 Hz) arising from H-6 and H-7, were in agreement with those reported for phlomiol, which represents a cis-disposition for OH groups located at C-6 and C-7 [14] . The 1 H NMR spectra of 9 and 10 were very similar to that of phlomiol (11) , except for the larger coupling constants for the signals observed as AB systems assigned to H-6 and H-7 (J AB = 9.2 Hz), showing a trans-diaxial arrangement. This was supported by the NOESY experiment performed with 10, showing NOEs between H-10 and H-1, H-10 and H-6, as well as H-9 and H-7, respectively. These results indicated that the protons on H-1, H-6 and H-10 are on the same side (α) of the structure, while H-9 and H-7 are on the other side (β). The molecular formulas of 9 and 11 were determined as C 17 H 26 O 13 Table 2 : 13 C and 1 H NMR spectroscopic data for 6β-hydroxy-7-epiloganin (4) and 5-deoxypulchelloside I (6) and chlorotuberoside (5) (in CD 3 OD). (10), and phlomiol (11). ClO 12 Na), respectively, as observed for 5. The data obtained for compounds 9 and 10 were in good aggreement with those reported for phloyosides I and II, respectively, both of which were first isolated from Phlomis younghusbandii [15] .
The 1 H and 13 C NMR spectra of 12 -14 (Table 4) suggested the presence of an iridoid structure having similar substitution patterns on the cyclopentan-pyran skeleton. The methylene protons, as an AB part of an ABX system (each dd, centered at δ 1.90 -2.00, H 2 -7), and the corresponding carbon resonance (δ ~ 48.0, C-7) were the common characteristic structural features for 12 -14 among the 14 iridoids. In comparison to those of 12, an additional carbomethoxyl signal (3H, δ H 3.72 s; δ C 51.5 and 51.8, respectively) for 13 and 14, and an acetoxyl signal (3H, δ H 2.01 s; δ C 22.3 and 173.1) for 14 were observed. The significant difference was a deshielded tertiary methyl signal (δ H 1.51 s, Me-10) for 14. In the NOESY experiment performed with 14, the nOe correlations observed between H-1/H-1' and H-1/Me-10 supported the relative stereochemistry for the depicted structure. The NMR spectroscopic data of 12 -14 were thus in agreement with those of shanzhiside [16, 17] , shanzhiside methyl ester [18, 19] and barlerin (8-O-acetyl-shanzhiside methyl ester) [5, 18, 19] , respectively.
The β-cis-fused cyclopentane-dihydropyrane system was determined to be present in all the iridoid glycosides (1-14) discussed above. These observations have been supported by direct comparison of their 1 H and 13 C NMR spectroscopic data (Tables 1-4 Based on their spectroscopic data (UV, 1 H and 13 C NMR), compounds 19 -23 were identified as flavone derivatives. Compound 19 was identified as luteolin [21a] . 20 and 21 were the mono-and diglycoside of 19, respectively, and identified as luteolin 7-O-β-Dglucopyranoside (20) [21a] , The compounds reported so far from Eremostachys show that the three southern species investigated, namely E. glabra, E. laciniatus and E. molucelloides, at least with regard to the iridoids, are different from the northern species E. fetisowii and E. labiosiformis. Also, the chemical compounds from the former group are very similar to those reported from the many species of Phlomis investigated [22] and this suggests that at least some Eremostachys species are closely related to Phlomis. A recent investigation of DNA sequences, including Phlomis and its nearest relatives [23] , confirms this view. Thus, in a phylogenetic tree constructed from trnLF data, the three investigated species of Eremostachys were closely related and nested within the Phlomioides group of Phlomis, which also includes P. tuberosa.
Experimental
General: Optical rotations: Rudolph Autopol-IV Automatic polarimeter. UV spectra: Agilent 8453 spectrophotometer and Shimadzu UV-1601 spectrophotometer; λ max in nm. IR: Jasco FT/IR 420 spectrometer as KBr pellets: υ in cm -1 . NMR spectra: Varian 400 MHz spectrometer [400 ( 1 H) and 100 MHz ( 13 C)]; δ in ppm, J Hz; multiplicities for 13 (12, 10 mg) . Fractions d and e were not further studied. (1) [α] D 31 : -43º (c 0.1, MeOH). IR (KBr) υ max : 3420 (OH), 1684 (C=O), 1653 (C=C), 1074 (C-O-C) cm -1 . UV λ max (MeOH): 234.8 (3.96) nm. 1 
5-Desoxysesamosidic acid

5-Desoxysesamoside (Phlorogidoside C, 2)
[α] D 28 : -80º (c 0.1, MeOH). 1 H NMR (400 MHz): Table 1 . 13 C NMR (100 MHz): Table 1 .
Sesamoside (3)
[α] D 28 : -72º (c 0.1, MeOH). 1 H NMR (400 MHz): Table 1 . 13 C NMR (100 MHz): Table 1 .
6β-Hydroxy-7-epi-loganin (4) [α] D 33 : -123º (c 0.1, MeOH). 1 H NMR (400 MHz): Table 2 . 13 C NMR (100 MHz): Table 2 .
Chlorotuberoside (5) [α] D 28 : -112º (c 0.1, MeOH). 1 H NMR (400 MHz): Table 2 . 13 C NMR (100 MHz): Table 2 . ESI-MS: m/z 463 [M + Na] + , 465 (isotope peaks; approx. 3:1; calc. for C 17 H 25 ClO 11 ).
5-Deoxypulchelloside I (6)
[α] D 33 : -104º (c 0.1, MeOH) 1 H NMR (400 MHz): Table 2 . 13 C NMR (100 MHz): Table 2 .
Lamalbide (7) [α] D 28 -119º (c 0.1, MeOH). UV, 1 H and 13 C NMR data are identical to those of reported [6] .
Lamalbidic acid (8) [α] D 33 : -122º (c 0.1, MeOH). UV, 1 H and 13 C NMR data are identical to those of reported [6] .
Phloyosides I (9) 1 H NMR (400 MHz): Table 3 . 13 C NMR (100 MHz): Table 3 .
Phloyosides II (10) [α] D 28 : -134º (c 0.1, MeOH). 1 H NMR (400 MHz): Table 3 . 13 C NMR (100 MHz): Table 3 .
Phlomiol (11) 1 H NMR (400 MHz): Table 3 . 13 C NMR (100 MHz): Table 3 .
Shanzhiside (12) [α] D 31 : -80º (c 0.1, MeOH). 1 H NMR (400 MHz): Table 4 . 13 C NMR (100 MHz): Table 4 .
